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Treacher Collins syndrome
Treacher Collins syndrome is a condition that affects the development of bones
and other tissues of the face. The signs and symptoms of this disorder vary
greatly, ranging from almost unnoticeable to severe. Most affected individuals have
underdeveloped facial bones, particularly the cheek bones, and a very small jaw and
chin (micrognathia). Some people with this condition are also born with an opening in
the roof of the mouth called a cleft palate. In severe cases, underdevelopment of the
facial bones may restrict an affected infant's airway, causing potentially life-threatening
respiratory problems.

People with Treacher Collins syndrome often have eyes that slant downward, sparse
eyelashes, and a notch in the lower eyelids called an eyelid coloboma. Some affected
individuals have additional eye abnormalities that can lead to vision loss. This condition
is also characterized by absent, small, or unusually formed ears. Hearing loss occurs
in about half of all affected individuals; hearing loss is caused by defects of the three
small bones in the middle ear, which transmit sound, or by underdevelopment of the ear
canal. People with Treacher Collins syndrome usually have normal intelligence.

Frequency

This condition affects an estimated 1 in 50,000 people.

Genetic Changes

Mutations in the TCOF1, POLR1C, or POLR1D gene can cause Treacher Collins
syndrome. TCOF1 gene mutations are the most common cause of the disorder,
accounting for 81 to 93 percent of all cases. POLR1C and POLR1D gene mutations
cause an additional 2 percent of cases. In individuals without an identified mutation in
one of these genes, the genetic cause of the condition is unknown.

The proteins produced from the TCOF1, POLR1C, and POLR1D genes all appear to
play important roles in the early development of bones and other tissues of the face.
These proteins are involved in the production of a molecule called ribosomal RNA
(rRNA), a chemical cousin of DNA. Ribosomal RNA helps assemble protein building
blocks (amino acids) into new proteins, which is essential for the normal functioning
and survival of cells. Mutations in the TCOF1, POLR1C, or POLR1D gene reduce the
production of rRNA. Researchers speculate that a decrease in the amount of rRNA may
trigger the self-destruction (apoptosis) of certain cells involved in the development of
facial bones and tissues. The abnormal cell death could lead to the specific problems
with facial development found in Treacher Collins syndrome. However, it is unclear why
the effects of a reduction in rRNA are limited to facial development.



Inheritance Pattern

When Treacher Collins syndrome results from mutations in the TCOF1 or POLR1D
gene, it is considered an autosomal dominant condition, which means one copy of the
altered gene in each cell is sufficient to cause the disorder. About 60 percent of these
cases result from new mutations in the gene and occur in people with no history of
the disorder in their family. In the remaining autosomal dominant cases, a person with
Treacher Collins syndrome inherits the altered gene from an affected parent.

When Treacher Collins syndrome is caused by mutations in the POLR1C gene, the
condition has an autosomal recessive pattern of inheritance. Autosomal recessive
inheritance means both copies of the gene in each cell have mutations. The parents of
an individual with an autosomal recessive condition each carry one copy of the mutated
gene, but they typically do not show signs and symptoms of the condition.

Other Names for This Condition

• Franceschetti-Zwahlen-Klein syndrome

• mandibulofacial dysostosis (MFD1)

• Treacher Collins-Franceschetti syndrome

• zygoauromandibular dysplasia

Diagnosis & Management

These resources address the diagnosis or management of Treacher Collins syndrome:

• GeneReview: Treacher Collins Syndrome
https://www.ncbi.nlm.nih.gov/books/NBK1532

• Genetic Testing Registry: Mandibulofacial dysostosis, Treacher Collins type,
autosomal recessive
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1855433/

• Genetic Testing Registry: Treacher Collins syndrome
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0242387/

• Genetic Testing Registry: Treacher Collins syndrome 1
https://www.ncbi.nlm.nih.gov/gtr/conditions/CN119605/

• Genetic Testing Registry: Treacher Collins syndrome 2
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3150983/

• MedlinePlus Encyclopedia: Micrognathia
https://medlineplus.gov/ency/article/003306.htm

• MedlinePlus Encyclopedia: Pinna Abnormalities and Low-Set Ears
https://medlineplus.gov/ency/article/003303.htm
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• MedlinePlus Encyclopedia: Treacher-Collins Syndrome
https://medlineplus.gov/ency/article/001659.htm

• National Organization for Rare Disorders (NORD) Physician's Guide
http://nordphysicianguides.org/wp-content/uploads/2012/02/
Treacher_booklet_web.pdf

These resources from MedlinePlus offer information about the diagnosis and
management of various health conditions:

• Diagnostic Tests
https://medlineplus.gov/diagnostictests.html

• Drug Therapy
https://medlineplus.gov/drugtherapy.html

• Surgery and Rehabilitation
https://medlineplus.gov/surgeryandrehabilitation.html

• Genetic Counseling
https://medlineplus.gov/geneticcounseling.html

• Palliative Care
https://medlineplus.gov/palliativecare.html

Additional Information & Resources

MedlinePlus

• Encyclopedia: Micrognathia
https://medlineplus.gov/ency/article/003306.htm

• Encyclopedia: Pinna Abnormalities and Low-Set Ears
https://medlineplus.gov/ency/article/003303.htm

• Encyclopedia: Treacher-Collins Syndrome
https://medlineplus.gov/ency/article/001659.htm

• Health Topic: Craniofacial Abnormalities
https://medlineplus.gov/craniofacialabnormalities.html

Genetic and Rare Diseases Information Center

• Treacher Collins syndrome
https://rarediseases.info.nih.gov/diseases/9124/treacher-collins-syndrome
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Educational Resources

• Children's Hospital and Regional Medical Center, Seattle, Washington
http://www.seattlechildrens.org/medical-conditions/chromosomal-genetic-
conditions/treacher-collins/

• Disease InfoSearch: Treacher Collins syndrome
http://www.diseaseinfosearch.org/Treacher+Collins+syndrome/7175

• MalaCards: treacher collins syndrome 1
http://www.malacards.org/card/treacher_collins_syndrome_1

• MalaCards: treacher collins syndrome 2
http://www.malacards.org/card/treacher_collins_syndrome_2

• MalaCards: treacher collins syndrome 3
http://www.malacards.org/card/treacher_collins_syndrome_3

• My46 Trait Profile
https://www.my46.org/trait-document?trait=Treacher%20Collins
%20syndrome&type=profile

• Orphanet: Treacher-Collins syndrome
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=861

• UC Davis Children's Hospital
http://www.ucdmc.ucdavis.edu/children/clinical_services/cleft_craniofacial/
anomalies/treacher.html

Patient Support and Advocacy Resources

• Children's Craniofacial Association
http://www.ccakids.com/assets/syndromebk_treacher-collins.pdf

• Cleft Palate Foundation
http://www.cleftline.org/parents-individuals/publications/treacher-collins/

• My Baby's Hearing, Boys Town National Research Hospital
http://www.babyhearing.org/

• myFace
https://www.myface.org/

• National Association of the Deaf
https://www.nad.org/

• National Organization for Rare Disorders (NORD)
https://rarediseases.org/rare-diseases/treacher-collins-syndrome/

• Resource list from the University of Kansas Medical Center
http://www.kumc.edu/gec/support/treacher.html
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GeneReviews

• Treacher Collins Syndrome
https://www.ncbi.nlm.nih.gov/books/NBK1532

Genetic Testing Registry

• Mandibulofacial dysostosis, Treacher Collins type, autosomal recessive
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1855433/

• Treacher Collins syndrome
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0242387/

• Treacher Collins syndrome 1
https://www.ncbi.nlm.nih.gov/gtr/conditions/CN119605/

• Treacher Collins syndrome 2
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3150983/

ClinicalTrials.gov

• ClinicalTrials.gov
https://clinicaltrials.gov/ct2/results?cond=%22treacher+collins+syndrome%22

Scientific articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28Mandibulofacial+Dysostosis
%5BMAJR%5D%29+AND+%28Treacher+Collins+syndrome%5BTIAB%5D%29
+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+days
%22%5Bdp%5D

OMIM

• TREACHER COLLINS SYNDROME 1
http://omim.org/entry/154500

• TREACHER COLLINS SYNDROME 2
http://omim.org/entry/613717

• TREACHER COLLINS SYNDROME 3
http://omim.org/entry/248390

page 5

https://www.ncbi.nlm.nih.gov/books/NBK1532
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1855433/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0242387/
https://www.ncbi.nlm.nih.gov/gtr/conditions/CN119605/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3150983/
https://clinicaltrials.gov/ct2/results?cond=%22treacher+collins+syndrome%22
https://www.ncbi.nlm.nih.gov/pubmed?term=%28Mandibulofacial+Dysostosis%5BMAJR%5D%29+AND+%28Treacher+Collins+syndrome%5BTIAB%5D%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28Mandibulofacial+Dysostosis%5BMAJR%5D%29+AND+%28Treacher+Collins+syndrome%5BTIAB%5D%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28Mandibulofacial+Dysostosis%5BMAJR%5D%29+AND+%28Treacher+Collins+syndrome%5BTIAB%5D%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28Mandibulofacial+Dysostosis%5BMAJR%5D%29+AND+%28Treacher+Collins+syndrome%5BTIAB%5D%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+days%22%5Bdp%5D
http://omim.org/entry/154500
http://omim.org/entry/613717
http://omim.org/entry/248390


Sources for This Summary

• Dauwerse JG, Dixon J, Seland S, Ruivenkamp CA, van Haeringen A, Hoefsloot LH, Peters DJ,
Boers AC, Daumer-Haas C, Maiwald R, Zweier C, Kerr B, Cobo AM, Toral JF, Hoogeboom AJ,
Lohmann DR, Hehr U, Dixon MJ, Breuning MH, Wieczorek D. Mutations in genes encoding subunits
of RNA polymerases I and III cause Treacher Collins syndrome. Nat Genet. 2011 Jan;43(1):20-2.
doi: 10.1038/ng.724. Epub 2010 Dec 5.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/21131976

• Dixon J, Jones NC, Sandell LL, Jayasinghe SM, Crane J, Rey JP, Dixon MJ, Trainor PA. Tcof1/
Treacle is required for neural crest cell formation and proliferation deficiencies that cause
craniofacial abnormalities. Proc Natl Acad Sci U S A. 2006 Sep 5;103(36):13403-8. Epub 2006 Aug
28.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/16938878
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1557391/

• GeneReview: Treacher Collins Syndrome
https://www.ncbi.nlm.nih.gov/books/NBK1532

• Marszalek B, Wójcicki P, Kobus K, Trzeciak WH. Clinical features, treatment and genetic
background of Treacher Collins syndrome. J Appl Genet. 2002;43(2):223-33. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/12080178

• Posnick JC, Ruiz RL. Treacher Collins syndrome: current evaluation, treatment, and future
directions. Cleft Palate Craniofac J. 2000 Sep;37(5):434. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/11034023

• Sakai D, Trainor PA. Treacher Collins syndrome: unmasking the role of Tcof1/treacle. Int J Biochem
Cell Biol. 2009 Jun;41(6):1229-32. doi: 10.1016/j.biocel.2008.10.026. Epub 2008 Nov 5. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/19027870
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3093759/

• Teber OA, Gillessen-Kaesbach G, Fischer S, Böhringer S, Albrecht B, Albert A, Arslan-Kirchner M,
Haan E, Hagedorn-Greiwe M, Hammans C, Henn W, Hinkel GK, König R, Kunstmann E, Kunze J,
Neumann LM, Prott EC, Rauch A, Rott HD, Seidel H, Spranger S, Sprengel M, Zoll B, Lohmann
DR, Wieczorek D. Genotyping in 46 patients with tentative diagnosis of Treacher Collins syndrome
revealed unexpected phenotypic variation. Eur J Hum Genet. 2004 Nov;12(11):879-90.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/15340364

• Trainor PA, Dixon J, Dixon MJ. Treacher Collins syndrome: etiology, pathogenesis and prevention.
Eur J Hum Genet. 2009 Mar;17(3):275-83. doi: 10.1038/ejhg.2008.221. Epub 2008 Dec 24.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/19107148
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2986179/

Reprinted from Genetics Home Reference:
https://ghr.nlm.nih.gov/condition/treacher-collins-syndrome

Reviewed: June 2012
Published: January 24, 2017

page 6

https://www.ncbi.nlm.nih.gov/pubmed/21131976
https://www.ncbi.nlm.nih.gov/pubmed/16938878
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1557391/
https://www.ncbi.nlm.nih.gov/books/NBK1532
https://www.ncbi.nlm.nih.gov/pubmed/12080178
https://www.ncbi.nlm.nih.gov/pubmed/11034023
https://www.ncbi.nlm.nih.gov/pubmed/19027870
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3093759/
https://www.ncbi.nlm.nih.gov/pubmed/15340364
https://www.ncbi.nlm.nih.gov/pubmed/19107148
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2986179/
https://ghr.nlm.nih.gov/condition/treacher-collins-syndrome


Lister Hill National Center for Biomedical Communications
U.S. National Library of Medicine
National Institutes of Health
Department of Health & Human Services

page 7


